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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a fuel cell system 
capable of shortening a start-up time, even if the air 
flow control means is frozen or fixed. 

SOLUTION: There are provided a fuel cell body 12, which 
generates power from the reformed gas generated by a 
reformer 11 and the air supplied from an air supply 
means, a combustor 13 which catalytically combusts the 
gas exhausted from the fuel cell body 12 by receiving 
the air from the air supply means, and flow control 
valves 8-10 which control the flow rate of the air 
supplied to the reformer 11, the fuel cell body 12, and 
the combustor 13 by the air supply means, by changing 
the opening degree of a flow channel. To stop the power 
generation of the fuel ceD body 12, the flow control 
valves 8-10 are closed immediately after power 
generation is stopped, and then the flow control valve 
8-10 are opened, when a presenbed condition is 
estaDusneo. 
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precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a original fuel — the bottom of a reforming catalyst -- a reforming reaction — hydrogen ~ with 
a fuel reforming means to generate rich reformed gas A generation-of-electrical-energy means to 
generate electricity from the reformed gas which this fuel reforming means generated, and the air 
supplied from an air supply means, The combustion means which carries out catalyzed combustion of 
the exhaust gas which a generation-of-electrical-energy means discharges in response to supply of air 
from an air supply means, In case an air supply means suspends a generation of electrical energy of an 
air control-of-flow means to change the opening of passage and to control the flow rate of the air 
supplied to a fuel reforming means, a generation-of-electrical-energy means, and a combustion means, 
and said generation-of-electrical-energy means The fuel cell system characterized by having a 
generation-of-electrical-energy halt tense means to make an air control-of-flow means open when said 
air control-of-flow means is closed immediately after a generation-of-electrical-energy halt and 
predetermined conditions are satisfied after that. 

[Claim 2] A generation-of-electrical-energy means to generate electricity from the hydrogen gas which a 
hydrogen storage means supplies, and the air supplied from an air supply means, The combustion means 
which carries out catalyzed combustion of the exhaust gas which a generation-of-electrical-energy 
means discharges in response to supply of air from an air supply means, In case an air supply means 
suspends a generation of electrical energy of an air control-of-flow means to change the opening of 
passage and to control the flow rate of the air supplied to a fuel reforming means, a generation-of- 
electrical-energy means, and a combustion means, and said generation-of-electrical-energy means The 
fuel cell system characterized by having a generation-of-electrical-energy halt tense means to make an 
air control-of-flow means open when said air control-of-flow means is closed immediately after a 
generation-of-electrical-energy halt and predetermined conditions are satisfied after that. 
[Claim 3] Said generation-of-electrical-energy halt tense means is a fuel cell system according to claim 
1 or 2 characterized by judging formation of predetermined conditions since time amount until it falls to 
the temperature to which a catalyst will not react after a generation-of-electrical-energy halt passed. 
[Claim 4] Said generation-of-electrical-energy halt tense means is a fuel cell system according to claim 
1 or 2 characterized by lengthening the clausilium period of an air control-of-flow means, so that the 
amount of generations of electrical energy in the generation-of-electrical-energy means within the time 
amount in front of a generation-of-electrical-energy halt set up beforehand is large. 
[Claim 5] Said generation-of-electrical-energy halt tense means is a fuel cell system according to claim 
1 or 2 characterized by opening the above-mentioned flow rate control means for said temperature 
which has a detection means to detect one [ at least ] temperature among a fuel reforming means and a 
combustion means, and was detected after the generation-of-electrical-energy halt having fallen to the 
predetermined value as formation of predetermined conditions. 

[Claim 6] Formation of said predetermined conditions is a fuel cell system according to claim 5 
characterized by the detection temperature of a temperature detection means being the temperature 
which catalytic reaction stops. 
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[Claim 7] Said temperature detection means is a fuel cell system according to claim 5 characterized by 
detecting the temperature of the reforming catalyst of said fuel reforming means, or the combustion 
catalyst of a combustion means. 

[Claim 8] Said temperature detection means is a fuel cell system according to claim 5 characterized by 
presuming the temperature of a catalyst based on the temperature of the air in a catalyst, or combustion 
gas. 

[Claim 9] Said temperature detection means is a fuel cell system according to claim 5 characterized by 
detecting the temperature of the refrigerant of the heat exchanger of a catalyst and presuming the 
temperature of a catalyst based on the temperature of this refrigerant. 

[Claim 1 0] Said temperature detection means is a fuel cell system according to claim 5 which detects the 
container temperature of a catalyst and is characterized by presuming the temperature of a catalyst based 
on the detected temperature. 

[Claim 1 1] Said generation-of-electrical-energy halt tense means is a fuel cell system according to claim 
1 or 2 characterized by having an opening setting means to set up the opening which makes an air 
control-of-flow means open after predetermined condition formation according to an air flow rate 
required at the time of a system startup. 

[Claim 12] Said opening setting means is a fuel cell system according to claim 1 1 characterized by 
setting it as the value which passes an air flow rate required for power generating which the auxiliary 
machinery drive of an automobile takes the opening of an air control-of-flow means in maintenance and 
the generation-of-electrical-energy means of temperature which said catalyst reacts. 
[Claim 13] Said opening setting means is a fuel cell system according to claim 1 1 or 12 which has an 
OAT detection means to detect an OAT, and is characterized by setting up greatly the opening of said 
air control-of-flow means, so that the OAT at the time of a generation-of-electrical-energy halt is low. 
[Claim 14] Said air control-of-flow means is a fuel cell system according to claim 1 or 2 characterized 
by having a freezing detection means to maintain the opening set up after the generation-of-electrical- 
energy halt when freezing is detected at the time of a system startup. 

[Claim 15] Said air control-of-flow means is a fuel cell system according to claim 14 characterized by 
usually shifting control of opening to the control at the time of operation when freezing is not detected at 
the time of a system startup, or when a freezing condition is solved. 

[Claim 16] Said freezing detection means is a fuel cell system according to claim 14 characterized by 
detecting the existence of freezing of an air control-of-flow means by having an opening detection 
means to detect the opening of a valve, and measuring the opening of the air control-of-flow means 
detected by the command value and opening detection means to an air control-of-flow means. 
[Claim 17] Said freezing detection means is a fuel cell system according to claim 14 characterized by 
detecting the existence of freezing of an air control-of-flow means by having a current detection means 
to detect the current supplied to an air control-of-flow means, and comparing the command value to this 
air control-of-flow means with the current value detected by the current detection means. 
[Claim 18] Said freezing detection means is a fuel cell system according to claim 16 or 17 characterized 
by ordering it at least two kinds of different opening command values. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of a vehicle use fuel cell system 
[0002] 

[Description of the Prior Art] A fuel cell system is left in a low-temperature ambient atmosphere 0 
degree C or less in a idle state, and when an air control-of-flow means (bulb) freezes with the moisture 
contained in air and it fixes, after dissolving ice at the time of starting, it is necessary to make an air 
control-of-flow means into flight readiness. As this means, the method (JP,2000-12060,A, JP,5- 
131 131, A) of raising the temperature of a system etc. is conventionally proposed by the elevated- 
temperature gas supplied using the compressor which is an air supply means. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the approach of raising the temperature of a 
system with the elevated temperature air supplied from an air supply means like the above-mentioned 
conventional example, and thawing an air control-of-flow means required time amount by the 
dissolution of ice, it had the problem that system warm-up time became long. 

[0004] Moreover, there is also a problem that system warm-up time becomes long further in order not to 
spread round the equipment with which the air supplied from an air supply means when it freezes in 
order that an air control-of-flow means may usually maintain a close-by-pass-bulb-completely condition 
at the time of a generation-of-electrical-energy halt, and it fixes is located down-stream from an air 
control-of-flow means. 

[0005] Moreover, although the approach of generally dissolving ice using a heater or an electric heater 
was also considered, a system turns complicated up in this case, and attached energy, such as a dc- 
battery, needed to be used. 

[0006] Then, this invention was made in view of the above-mentioned trouble, and aims at offering the 
fuel cell system which can shorten warm-up time at the time of freezing and fixing of an air control-of- 
flow means. 
[0007] 

[Means for Solving the Problem] the 1st invention — a original fuel ~ the bottom of a reforming catalyst 
~ a reforming reaction — hydrogen — with a fuel reforming means to generate rich reformed gas A 
generation-of-electrical-energy means to generate electricity from the reformed gas which this fuel 
reforming means generated, and the air supplied from an air supply means, The combustion means 
which carries out catalyzed combustion of the exhaust gas which a generation-of-electrical-energy 
means discharges in response to supply of air from an air supply means, In case an air supply means 
suspends a generation of electrical energy of an air control-of-flow means to change the opening of 
passage and to control the flow rate of the air supplied to a fuel reforming means, a generation-of- 
electrical- energy means, and a combustion means, and said generation-of-electrical-energy means If said 
air control-of-flow means is closed immediately after a generation-of-electrical-energy halt and 
predetermined conditions are satisfied after that, it will have a generation-of-electrical-energy halt tense 
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means to make an air control-of-flow means open. 

[0008] Moreover, a generation-of-electrical-energy means to generate electricity from the hydrogen gas 
with which a hydrogen storage means supplies the 2nd invention, and the air supplied from an air supply 
means, The combustion means which carries out catalyzed combustion of the exhaust gas which a 
generation-of-electrical-energy means discharges in response to supply of air from an air supply means, 
In case an air supply means suspends a generation of electrical energy of an air control-of-flow means to 
change the opening of passage and to control the flow rate of the air supplied to a fuel reforming means, 
a generation-of-electrical-energy means, and a combustion means, and said generation-of-electrical- 
energy means If said air control-of-flow means is closed immediately after a generation-of-electrical- 
energy halt and predetermined conditions are satisfied after that, it will have a generation-of-electrical- 
energy halt tense means to make an air control-of-flow means open. 

[0009] Moreover, as for the 3rd invention, in said 1st or 2nd invention, since time amount until a 
catalyst falls to the temperature which will not react passed after the generation-of-electrical-energy halt, 
said generation-of-electrical-energy halt tense means judges formation of predetermined conditions. 
[0010] In addition, said catalyst has at least one side of a fuel reforming means and a combustion means. 

[001 1] Moreover, the 4th invention is set to said 1st or 2nd invention, and said generation-of-electrical- 
energy halt tense means lengthens the clausilium period of an air control-of-flow means, so that the 
amount of generations of electrical energy in the generation-of-electrical-energy means within the time 
amount in front of a generation-of-electrical-energy halt set up beforehand is large. 
[0012] Moreover, the temperature which said generation-of-electrical-energy halt tense means has a 
detection means to detect one [ at least ] temperature among a fuel reforming means and a combustion 
means, in said 1st or 2nd invention, and the 5th invention detected after the generation-of-electrical- 
energy halt opens the above-mentioned flow rate control means for having fallen to the predetermined 
value as formation of predetermined conditions. 

[0013] Moreover, the 6th invention is temperature to which the catalytic reaction of a fuel reforming 
means and a combustion means stops [ the detection temperature of a temperature detection means ] 
formation of said predetermined conditions in said 5th invention. 

[0014] Moreover, as for said temperature detection means, the 7th invention detects the temperature of 
the reforming catalyst of said fuel reforming means, or the combustion catalyst of a combustion means 
in said 5th invention. 

[0015] Moreover, the 8th invention presumes the temperature of a catalyst in said 5th invention based on 
the temperature of air [ in / in said temperature detection means / a catalyst ], or combustion gas. 
[0016] Moreover, in said 5th invention, said temperature detection means detects the temperature of the 
refrigerant of the heat exchanger of a catalyst, and the 9th invention presumes the temperature of a 
catalyst based on the temperature of this refrigerant. 

[0017] Moreover, the 10th invention presumes the temperature of a catalyst in said 5th invention based 
on the temperature which said temperature detection means detected the container temperature of a 
catalyst, and was detected. 

[0018] Moreover, the 1 1th invention has an opening setting means by which said generation-of- 
electrical-energy halt tense means sets up the opening which makes an air control-of-flow means open 
after predetermined condition formation according to an air flow rate required at the time of a system 
startup, in said 1st or 2nd invention. 

[0019] Moreover, the 12th invention sets said opening setting means as the value which passes an air 
flow rate required for power generating which the auxiliary machinery drive of an automobile takes the 
opening of an air control-of-flow means in maintenance and the generation-of-electrical-energy means 
of temperature which said catalyst reacts in said 1 1th invention. 

[0020] Moreover, in said 1 1th or 12th invention, said opening setting means has an OAT detection 
means to detect an OAT, and the 13th invention sets up greatly the opening of said air control-of-flow 
means, so that the OAT at the time of a generation-of-electrical-energy halt is low. 
[0021] Moreover, the 14th invention has a freezing detection means by which said air control-of-flow 
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means maintains the opening set up after the generation-of-electrical-energy halt when freezing is 
detected at the time of a system startup, in said 1st or 2nd invention. 

[0022] Moreover, said air control-of-flow means usually shifts control of opening to the control at the 
time of operation, when freezing is not detected in said 14th invention at the time of a system startup, or 
when, as for the 15th invention, a freezing condition is solved. 

[0023] Moreover, in said 14th invention, said freezing detection means has an opening detection means 
to detect the opening of a valve, and the 16th invention detects the existence of freezing of an air 
control-of-flow means the command value to an air control-of-flow means, and by measuring the 
opening of the air control-of-flow means detected by the opening detection means. 
[0024] Moreover, in said 14th invention, said freezing detection means has a current detection means to 
detect the current supplied to an air control-of-flow means, and the 17th invention detects the existence 
of freezing of an air control-of-flow means by comparing the command value to this air control-of-flow 
means with the current value detected by the current detection means. 

[0025] Moreover, in the 18th invention, in said 16th or 17th invention, said freezing detection means 

orders it at least two kinds of different opening command values. 

[0026] 

[Effect of the Invention] Therefore, according to the 1st or 2nd invention, since an air control-of-flow 
means is closed immediately after a generation-of-electrical-energy halt, supply of the air to a fuel 
reforming means and a generation-of-electrical-energy means can be intercepted, catalytic reaction can 
stop, and the whole system can be suspended certainly. 

[0027] Then, if predetermined conditions are satisfied, since the air control-of-flow means will be 
opened, the passage of air is secured also when a flow rate control means froze and fixes after a 
generation-of-electrical-energy halt. By this valve opening, at the time of next starting, it is not 
concerned with the existence of freezing but starting of a system is attained for a short time. 
[0028] Moreover, by considering as time amount until the catalyst searched for in the experiment etc. in 
advance will not react, the 3rd invention does not have the increasing-newly-sensor etc. need, and can 
constitute equipment simply. 

[0029] Moreover, since the temperature of a catalyst (a fuel reforming means and combustion means) 
also becomes an elevated temperature when the 4th invention has the large amount of generations of 
electrical energy in a generation-of-electrical-energy means, Since time amount until it opens an air 
control-of-flow means is lengthened when the amount of generations of electrical energy of the 
generation-of-electrical-energy means in the time amount beforehand set up in front of the generation- 
of-electrical-energy halt is large, while the catalyst of a fuel reforming means and a combustion means is 
the temperature which still reacts, it can prevent opening an air control-of-flow means. 
[0030] Moreover, since according to the 5th invention an air control-of-flow means can be opened after 
one [ at least ] detection temperature falls to a predetermined value among a fuel reforming means and a 
combustion means, precise control can be performed. 

[0031] Moreover, since predetermined temperature to which the 6th invention opens an air control-of- 
flow means is made into the temperature to which a catalyst (a fuel reforming means and combustion 
means) will not react, even if air flows after opening an air control-of-flow means, a fuel cell system can 
be suspended certainly. 

[0032] Moreover, the 7th invention is detecting the temperature of the reforming catalyst of a fuel 
reforming means, or the combustion catalyst of a combustion means, and can judge formation of 
predetermined conditions. 

[0033] Moreover, the 8th invention carries out direct detection of the temperature of the reformed gas in 
a fuel reforming means and a combustion means, and combustion gas, and formation of predetermined 
conditions can be judged by presuming the temperature of a catalyst from this temperature. 
[0034] Moreover, the 9th invention is detecting the coolant temperature of the heat exchanger of 
catalysts, such as a fuel reforming means and a combustion means, and can judge formation of 
predetermined conditions. Rather than the temperature of a catalyst, since especially a coolant 
temperature is low temperature, it can detect temperature with a simple detection means. 
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[0035] Moreover, the 10th invention is detecting the temperature of the container in a catalyst (a fuel 
reforming means and combustion means), and can judge formation of predetermined conditions. 
Temperature can be detected by the simple approach, without adding a major change to the body of a 
container etc., in order to detect the temperature on the front face of a container especially. 
[0036] Moreover, in case an air control-of-flow means is made to open after the above-mentioned 
predetermined condition formation according to the 1 1th or 12th invention By controlling to become the 
opening which can maintain the reaction of the catalyst of a fuel reforming means and a combustion 
means, and can generate power required to drive each auxiliary machinery of an automobile with a 
generation-of-electrical-energy means Since the passage of the air which an air supply means supplies is 
securable even if it is the case where the air control-of-flow means has frozen and fixed at the time of a 
next system startup, a fuel cell system can be started certainly and the upper- frozen flow rate control 
means can be thawed. 

[0037] Moreover, since the 13th invention sets up the opening of an air control-of-flow means greatly so 
that the outside air temperature at the time of a system stop is low, even when the air control-of-flow 
means has frozen at the time of a next system startup, it can start a system in a short time, and can also 
make prompt the dissolution of the frozen air control-of-flow means. 

[0038] Moreover, the 14th invention can avoid that an air control-of-flow means moves by force the air 
control-of-flow means which froze and fixed in order to maintain the opening set up after the system 
stop last time, when it has a freezing detection means and freezing is detected at the time of starting. 
[0039] Moreover, since it usually returns to the control at the time of operation when freezing of an air 
control-of-flow means dissolves according to the 15th invention, a fuel reforming means and a 
generation-of-electrical-energy means can perform an efficient reforming reaction and an efficient 
generation of electrical energy. 

[0040] Moreover, the 16th invention can check the existence of freezing by an air control-of-flow 
means' having an opening detection means, and measuring the opening command value inputted and the 
opening at that time. 

[0041] Moreover, the 17th invention can check the existence of freezing by an air control-of-flow 
means' having a current detection means, and comparing the opening command value inputted with the 
current at that time. 

[0042] Moreover, according to the 1 8th invention, since few command values of a freezing detection 
means carry out freezing detection with two kinds of different command values even if there are per 
detection actuation, even when the opening of a flow rate control means and the opening of one 
command value are the same, they can ensure freezing detection with other command values. 
[0043] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on an 
accompanying drawing. 

[0044] Drawin g 1 is the outline block diagram showing the gestalt of operation of the 1st of this 
invention. 

[0045] drawin g 1 — setting — 1 ~ an air filter, 2, and 5-7 — an air flow meter and 3 — for a flow control 
valve and 1 1, as for the body of a fuel cell, and 13, a reforming machine and 12 are [ a compressor drive 
motor, and 8-10 / a compressor and 4 / a combustor and 14 ] mufflers (silencer). 

[0046] Moreover, in drawin g 1 , the compressor drive motor 4 constitutes an air supply means from an 
air filter 1, and an air flow meter 5, the 8 air flow meter flow control valve 6, the 9 air flow meter flow 
control valve 7, and a flow control valve 10 constitute an air control-of-flow means for each. 
[0047] The reforming machine (fuel reforming means) 1 1 which performs reforming of a original fuel is 
formed in the lower stream of a river of a flow control valve 10, and the body 12 of a fuel cell as a 
generation-of-electrical-energy means is arranged in the lower stream of a river of this reforming 
machine 1 1 and a flow control valve 9. 

[0048] And the combustor 13 as a combustion means is formed in the lower stream of a river of the 
body 12 of a fuel cell, and a flow control valve 8, and atmospheric-air disconnection of the exhaust air 
generated with the combustor 13 is carried out through a muffler 14. 
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[0049] The air supply means is controlling the compressor drive motor 4 so that the discharge quantity 
of a compressor 3 turns into a desired flow rate in the air by which clarification was carried out with the 
air filter 1, after an air flow meter 5 detects a flow rate. 

[0050] The air control-of-flow means is formed in the passage to the reforming machine 1 1 ? the body 12 
of a fuel cell, and a combustor 13 at each, it changes the opening of flow control valves 8, 9, and 10 so 
that it may become a desired downstream flow rate from the flow rate detected with air flow meters 5, 6, 
and 7, and it is controlling the air flow rate supplied to the reforming machine 1 1, the body 12 of a fuel 
cell, and a combustor 13. 

[0051] The reforming machine 1 1 generates the mixed gas of a lifting, and H2 and CO for a reforming 
reaction in a reforming catalyst using the air supplied from hydrocarbon system fuels (original fuel), 
water, and air supply means, such as a methanol and a gasoline, from the tank which is not illustrated, 
the reforming machine 1 1 since CO carries out poisoning of the platinum electrode of the body 12 of a 
fuel cell and the engine performance of the body of a fuel cell is reduced remarkably ~ means, such as a 
selective oxidation reaction, — using ~ CO removal in mixed gas - carrying out - hydrogen ~ it also 
has equipment which generates rich reformed gas. 

[0052] The body 12 of a fuel cell generates electricity by reacting with the air which the reformed gas 
generated with the reforming vessel 1 1 is supplied by the fuel electrode, and is supplied from an air 
supply means. 

[0053] A combustor 13 oxidizes with a catalyst the reformed gas and air after the reaction discharged 
from the body 12 of a fuel cell, and is changed to matter, such as a steam in which emission to 
atmospheric air is possible. 

[0054] Flow control valves 8-10 are controlled by the control unit 100. A control unit 100 determines 
and drives the opening of each flow control valves 8, 9, and 10 based on an air flow rate, the amount of 
generations of electrical energy of the body 12 of a fuel cell, etc. which the OAT which the temperature 
sensor 200 detected, the temperature of the combustor which the temperature sensor 201 detected, the 
temperature of the reforming machine 1 1 which the temperature sensor 202 detected, and air flow 
meters 2, 5, 6, and 7 detected. 

[0055] The flow chart of drawin g 2 shows an example of the flow-control-valve control performed by 
the control unit 100, and is performed at the time of a halt of a fuel cell system. 

[0056] First, processing of a generation-of-electrical-energy halt is started by the input of a generation- 
of-electrical-energy stop signal etc. at step SI. 

[0057] At step S2, in order to stop the air supply to the reforming machine 1 1, a fuel cell 12, and a 
combustor 13 and to suspend each reaction, clausilium of the flow control valves 8, 9, and 10 is carried 
out, respectively. 

[0058] Next, at step S3, it judges whether the temperature to which the catalyst of the reforming 
machine 1 1 and a combustor 13 will not react was reached (formation of predetermined conditions). 
[0059] Detection of the temperature which the reaction of these catalysts stops can use the temperature 
which the above-mentioned temperature sensors 201 and 202 detected, if the temperature which 
temperature sensors 201 and 202 detected becomes below a predetermined value, respectively, will be 
judged that catalytic reaction stopped and will progress to processing of step S4. 
[0060] As decision of this catalytic-reaction halt, although direct detection of the temperature of a 
catalyst is carried out as mentioned above, you may carry out based on others and the value detected or 
presumed indirectly. 

[0061] For example, drawin g 3 shows the time amount to until the catalyst of the reforming machine 1 1 
or a combustor 1 3 suspends a reaction from a generation-of-electrical-energy halt, and the relation of 
whenever [ catalyst temperature ]. The elapsed time to which can become below the temperature To to 
which a catalyst will not react is computed from this graph etc. based on the temperature of the detected 
reforming machine 1 1 or a combustor 13. In this case, at step S3, when it supervises by a timer etc. that 
time amount to passes and this elapsed time to passes it, it considers that catalytic reaction stopped and 
progresses to processing of step S4. 

[0062] Or drawin g 4 shows the relation of whenever [ catalyst temperature / of the amount W of 
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generations of electrical energy in the body 12 of a fuel cell within the time amount beforehand decided 
on in front of the generation-of-electrical-energy halt, the reforming machine 11, and a combustor 13 ]. 
[0063] In this case, To is decided whenever [ catalyst temperature ] from the amount W of generations 
of electrical energy of the detected body 12 of a fuel cell, and the time amount to according to To is 
found whenever [ catalyst temperature ] from the graph of above-mentioned drawin g 4 , and at step S3, 
when it supervises by a timer etc. that time amount to passes and this elapsed time to passes it, it 
considers that catalytic reaction stopped and progresses to processing of step S4. Thereby, it can control, 
without carrying out direct detection of the temperature of the reforming machine 1 1 or a combustor 13. 
In addition, the period (time amount) which is made to carry out clausilium of the flow control valve, 
and waits for a halt of catalytic reaction becomes long, so that the amount of generations of electrical 
energy within the time amount in front of a generation-of-electrical-energy halt set up beforehand is 
large. 

[0064] In addition, a temperature sensor 202 detects the reformed gas temperature in the reforming 
machine 11, you may make it a temperature sensor 201 detect the temperature of the combustion gas in 
a combustor 13, and the temperature of a catalyst is presumed in this case using the relation of To the 
temperature Tg of each detected gas as shown in drawin g 5 , and whenever [ catalyst temperature ]. And 
when the detected gas temperature Tg turns into the temperature To which catalytic reaction stops, it can 
progress to processing of step S4. 

[0065] Or even if it presumes the temperature of a catalyst from the temperature of the refrigerant of the 
heat exchange machine which cools the reforming machine 1 1 and a combustor 13, it can judge 
similarly. 

[0066] Next, in step S4, the opening of flow control valves 8, 9, and 10 is decided to become an air flow 
rate required since the power which the auxiliary machinery drive of an automobile takes in the 
maintenance of temperature to which the catalyst of the reforming machine 1 1 which is needed at the 
time of a system startup, and a combustor 13 reacts, and the body 12 of a fuel cell according to the 
outside air temperature which detected the outside air temperature at the time of a generation-of- 
electrical-energy halt, and was detected at step S5 with the temperature sensor (outside-air-temperature 
detection means) 200 is generated. 

[0067] The opening of a flow control valve approaches to 0% (close by-pass bulb completely) as the 
opening of a flow control valve becomes 100% (full open) as an air flow rate required at the time of a 
system startup is needed so in large quantities that outside air temperature is low temperature, the 
relation between outside air temperature and flow-control-valve opening becomes a thing as shown in 
the map of drawin g 6 and outside air temperature becomes low, and an OAT becomes high. However, it 
is not made a close by-pass bulb completely a sake [ at the time of the next starting ], but predetermined 
opening is regulated as the minimum opening like drawin g 6 . 

[0068] And in step S6, flow control valves 8, 9, and 10 are opened to the opening determined at the 
above-mentioned step S5, and generation-of-electrical-energy halt processing is ended. In addition, the 
opening of the flow control valves 8, 9, and 10 which open at step S6 may not be based on outside air 
temperature, but constant value is sufficient as it. Moreover, when a system-wide control power source 
is intercepted compulsorily, flow control valves 8, 9, and 10 will be in a valve-opening condition 
mechanically. 

[0069] By the above generation-of-electrical-energy halt processing, each flow control valves 8, 9, and 
10 are closed with a halt of a generation of electrical energy, and the catalytic reaction of the reforming 
machine 1 1 or a combustor 13 is stopped. And if it judges that catalytic reaction stopped based on the 
temperature of each catalyst detected directly or indirectly etc., each flow control valves 8, 9, and 10 
will be opened by the opening according to the outside air temperature at the time of a generation-of- 
electrical-energy halt. 

[0070] Therefore, since each flow control valve is opened during the period of a generation-of- 
electrical-energy halt Since the passage of air is secured even if it is the case where a flow control valve 
froze and fixes after a generation-of-electrical-energy halt by the case where outside air temperature is 
low etc., at the time of the next starting Starting of a system can be attained in a short time, the time 
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amount which dissolves ice can become unnecessary like said conventional example, and the warm-up 
time of a fuel cell system can be shortened. 

[0071] Next, the flow chart at the time of a system startup is shown in drawin g 7 . 

[0072] First, the compressor 3 which is an air supply means is started at step SI 1, and the air of 

elevated-temperature high pressure is supplied to passage. 

[0073] Step S In 12 and 13, freezing of the air flow control valves 8, 9, and 10 and fixing detection are 
performed. The air flow control valves 8, 9, and 10 have an opening sensor (opening detection means) or 
a current sensor (current detection means), and whether a drive command is followed from a control unit 
100 detects the existence of freezing or fixing. 

[0074] That is, a control unit 100 sends out a command value with a different value (opening) of at least 
two kinds of Al and A2 as shown in drawin g 8 to each flow control valves 8, 9, and 10. 
[0075] And a judgment of freezing and fixing is made by whether there are one or more suitable outputs 
(response) from the opening sensor of each flow control valve to these opening command values. In the 
case where one or more suitable outputs cannot be found, these flow control valves 8, 9, and 10 are 
judged to be what has frozen thru/or fixed. Passing the air supplied from a compressor 3, progressing to 
step S14 and maintaining the present opening (set point at the time of a generation-of-electrical-energy 
halt) is continued. Freezing of flow control valves 8, 9, and 10 is dissolved with the elevated- 
temperature air supplied at the same time it continues operation preparation of the reforming machine 
1 1, the body 12 of a fuel cell, and a combustor 13. And after predetermined time progress, it returns to 
step S12 again, freezing of flow control valves 8, 9, and 10 and fixing detection actuation are performed, 
and the same judgment as the above is made, 

[0076] In addition, at step SI 4, as a result of detecting by repeating a predetermined" count, when a 
suitable output is not obtained, it is judged as failure of flow control valves 8, 9, and 10. 
[0077] on the other hand, at step SI 3, when there are one or more suitable outputs from the opening 
sensor of each flow control valve etc., flow control valves 8, 9, and 10 are not frozen — it is — it is — it is 
judged as what was dissolved, it progresses to step SI 5, and the control at the time of operation is 
usually started. 

[0078] In addition, what is necessary is just to detect freezing or fixing, when the current of each flow 
control valve exceeds a predetermined value to the above-mentioned opening command values Al and 
A2 in detecting freezing by the current sensor. 

[0079] By the above, at the time of starting of a fuel cell system When detecting whether each flow 
control valves 8, 9, and 10 have frozen or fixed and having frozen or fixed it It can start by the opening 
according to the OAT set up at the time of a generation-of-electrical-energy halt, and the air of the 
elevated-temperature high pressure in this opening is supplied to each flow control valves 8, 9, and 10, 
and icy fusion can be promoted. Like said conventional example After canceling freezing or fixing, the 
time amount which starting takes as compared with what starts a system can be shortened. 
[0080] Moreover, since starting of a fuel cell system can be ensured immediately and the start up of a 
car becomes possible even if it is the case where it freezes, since each flow control valves 8, 9, and 10 
are opened according to the outside air temperature at the time of a generation-of-electrical-energy halt, 
the practicality of the car equipped with the fuel cell system is improvable. 

[0081] While drawin g 9 shows the case where this invention is applied to other fuel cell systems and the 
above-mentioned reforming machine 1 1 is deleted, it is what formed the hydrogen bomb 15, and a flow 
control valve 10 controls the flow rate of hydrogen. 

[0082] In this case, the same operation effectiveness as the above can be acquired that what is necessary 
is to wait for the catalytic reaction of a combustor 13 to stop each flow control valves 8, 9, and 10 
determined at the time of a generation-of-electrical-energy halt since catalyzed combustion is performed 
by only the combustor 13, and just to open to the opening according to outside air temperature, or 
constant value. 

[0083] In addition, what is necessary is to set up beforehand the graph of above-mentioned drawin g 3 - 
drawing 5 by experiment etc., and just to store it in the control unit 100 beforehand as a map or a table. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The outline block diagram of the fuel cell system in which 1 operation gestalt of this 
invention is shown. 

[Drawin g 2] The flow chart which shows an example of the generation-of-electrical-energy halt 
processing performed by the control unit. 

[Drawin g 3] The graph which shows the relation of the time amount to a catalytic-reaction halt 
according to the temperature of the catalyst at the time of a generation-of-electrical-energy halt. 
[Drawin g 4] The graph which shows the amount of generations of electrical energy in front of a 
generation-of-electrical-energy halt, and the relation of whenever [ catalyst temperature ]. 
[Drawing 5] The graph which shows the relation between gas temperature and whenever [ catalyst 
temperature ]. 

[Drawin g 6] The map in which the opening of a flow control valve according to an OAT is shown. 
[Drawin g 7] The flow chart which shows an example of the starting processing performed by the control 
unit. 

[Drawin g 8] The drive pattern for detecting freezing or fixing of a flow control valve is shown, and the 
relation between time amount and opening is shown. 

[Drawin g 9] The outline block diagram showing other gestalten of a fuel cell system. 
[Description of Notations] 

1 Air Filter 

2 Air Flow Meter 

3 Compressor 

4 Compressor Drive Motor 
5-7 Air flow meter 

8-10 Flow control valve 

1 1 Reforming Machine 

12 Body of Fuel Cell 

13 Combustor 

14 Muffler (Silencer) 
100 Control Unit 
200-202 Temperature sensor 
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